Background: The degree of health disparities present in rural communities is of growing concern and is considered "urgent" since rural residents lag behind their urban counterparts in health status. Understanding the prevalence and type of chronic diseases in rural communities is often difficult since Americans living in rural areas are reportedly less likely to have access to quality health care, although there are some exceptions. Data suggest that rural residents are more likely to engage in higher levels of behavioral and health risk-taking than urban residents, and newer evidence suggests that there are differences in health risk behavior within rural subgroups. The objective of this report is to characterize the prevalence of four major and costly chronic diseases (diabetes, cardiovascular disease, cancer, and arthritis) and putative risk factors including depressive symptoms within an understudied rural region of the United States. These four chronic conditions remain among the most common and preventable of health problems across the United States. Methods: Using survey data (N = 2526), logistic regression models were used to assess the association of the outcome and risk factors adjusting for age, gender, and race. Results: Key findings are (1) Lower financial security was associated with higher prevalence of cardiovascular disease, arthritis, and diabetes, but not cancer. (2) Higher levels of depressive symptoms were associated with higher prevalence of cardiovascular disease, arthritis, and diabetes. (3) Former or current smoking was associated with higher prevalence of cardiovascular disease and cancer. (4) Blacks reported higher prevalence of diabetes than Whites; Black women were more likely to report diabetes than all other groups; prevalence of diabetes was greater among women with lower education than among women with higher education. (5) Overall, the prevalence of diabetes and arthritis was higher than that reported by Florida and national data.
Background
At the national level, there is extensive documentation of past, current, and persistent health inequalities [1] associated with most major chronic diseases among populations differing in socioeconomic status, race, ethnicity, gender, and age [2] [3] [4] [5] . National input for Healthy People 2020 recommended expanded health goals and objectives designed to achieve health equity, eliminate disparities, and improve health [6] . Unfortunately, inequalities in health based on geographic region (urban vs. rural) were not reflected in these goals [7, 8] . The degree of health disparities present in rural communities and the lack of a rural voice at the policy table has been a growing concern [7, 9] . This concern was partially addressed through a contract [Office for Rural Health Policy in the Health Resources and Services Administration of the Department of Health and Human Services and the Southwest Rural Health Research Center] to create a Rural Healthy People 2010 companion to Health People 2010 [7, 8] .
These excellent documents have given us a picture of the health inequities within and between rural and urban residents and provided health priorities [7] .
Many Americans living in rural areas have limited access to quality health care including hospitals [10] . Moreover, 12% of rural Blacks (compared to 10% of rural Whites) reside in a county without a hospital [9] . Rural residents are more likely to engage in higher levels of behavioral and health risk-taking than urban residents, and newer evidence suggests that there are differences in health risk behavior within rural subgroups [11] . Among rural residents, health status is often confounded by factors including education and poverty levels, unemployment and underemployment, being uninsured or underinsured, and geographic distance required to access health care. Rural communities are often characterized by high proportions of minority residents such as Blacks, Hispanics, and Native Americans, as well as levels of poverty exceeding those in urban areas.
One of the challenges faced by health disparities researchers interested in rural health is the lack of reliable baseline data. The dirth of data is partly because of the small number of disease cases in a given geographic area and the cost of surveillance systems [7] . Still, without detailed information about disease patterns and predictors, tailored interventions are next to impossible to design [12, 13] . This is especially true in understudied areas such as the rural Southeast where confidentiality requirements of large data sets often limit analyses by sub-populations of rural residents [14] .
The objective of this report is to characterize the prevalence of four major and costly chronic diseases [15] (diabetes, cardiovascular disease, cancer, and arthritis) and putative risk factors including depressive symptoms within an understudied rural region of the United States. These four chronic conditions, initially targeted in Promoting Health/Preventing Disease: Objectives for the Nation, remain among the most common and preventable of health problems across the United States [15] , and three of the four chronic diseases on which we report are included as top priorities for the South [8] . Our rationale for including a measure of depressive symptomology is the emerging importance of depression as a contributor to disease burden and as a public health problem [16, 17] . Increasing the understanding of the relationship between depressive disorders and chronic disease by providing reliable baseline data appears vital to public health assessment and the delivery of interventions throughout the rural health care system.
Methods

Sample design
The sample targeted a specified geographic region including 36 rural census tracts from Jefferson, Leon, Gadsden, Union, Alachua, and Bradford counties in North Florida, and the survey was conducted from November 2009 through March 2010 [18] . Sampling strata were defined by census block groups according to percent African American, as follows: 30+%, 20-29%, and below 20%. The reported percentages of race for each block group allowed us to select telephone numbers from more densely Black areas for our study. Because geographic location was essential to the overall study and at that time cell phone samples were not available at any geographic unit smaller than the state, only telephones with landlines were included in the sample. This approach also maintained stability for re-contact on a follow-up survey a year later, obtained clearer communication signals, and was optimal for sampling the older population who are more likely to use only landlines. Only people aged 25 or older were included, and a within-household respondent selection procedure was implemented in order to maximize participation of older men and help balance representation by gender. We asked for the oldest male in the household, but allowed immediate substitution (whoever eligible adult was on the phone) if the oldest male was not available. We oversampled Black males based on previous studies reporting lower participation from this community.
Survey methodology
The University of Florida Bureau of Economic and Business Research Survey Center performed the survey using professional interviewers. Each telephone (landline) number was dialed a maximum of 10 times. A total of 16,000 telephone numbers were dialed, resulting in 2,605 interviews with an average interview length of 21.7 minutes (standard deviation 5.3 minutes). A $15 Wal-Mart gift card was offered for completion of each survey. Duplicate respondents from the same household were eliminated, resulting in a sample of 2,526. A more thorough presentation of the methodology can be found in Riley JL, 3rd, Dodd VJ, Muller KE, et al. [18] .
Description of variables
The survey questions regarding chronic diseases reported in this study were drawn from the Seattle Index of Comorbidity [19] . To allow comparison with other recently reported data, heart attack, congestive heart failure, and stroke were collapsed to define cardiovascular disease (CVD). Data were also collected for the prevalence of diabetes, arthritis, and cancer (excluding skin cancer).
Participants who identified themselves as White or Black were included in the regression analysis, resulting in a sample size of 2,381. Tobacco use was defined as "Never smoker" (not smoking at least 100 cigarettes in their entire life and not smoking daily or on some days), "Former smoker" (smoking at least 100 cigarettes in their entire life and not smoking daily or on some days), or "Current smoker" (smoking at least 100 cigarettes in their entire life and smoking daily or on some days). Data describing use of tobacco other than smoking were excluded from the analysis since less than 4% of respondents reported user experience with smokeless tobacco, spit tobacco, or chewing tobacco. Depression (henceforth referred to as depressive symptoms) was measured through a short form of the Center for Epidemiological Studies Depression Scale (CES-D) (continuous, rescaled to 0-3, with 3 indicating the most depressive symptoms) [20] . A financial security scale (continuous, range 0-2, with 2 indicating the highest) was created based on the following questions: First, participants were asked to describe their financial security: (1) I really can't make ends meet, (2) I manage to get by, (3) I have enough to manage plus some extra, or (4) Money is not a problem; I can buy about whatever I want. In the second question, the respondents were asked to describe how comfortably they would be able to pay an unexpected $500 medical bill: (1) Able to pay comfortably, (2) Able to pay, but with difficulty, or (3) Not able to pay the bill. Participants with missing answers were excluded, and then a continuous financial security scale was calculated as the weighted average of the two items [21] [22] [23] [24] . Education level was classified into six categories: (1) 8th grade or less; (2) some high school, but did not graduate; (3) high school graduate or GED; (4) some college or 2-year degree; (5) 4-year college graduate; and (6) more than a 4-year college degree. Finally, health literacy was measured by three questions designed to gauge a participant's ability to understand medical information (continuous, range 0-3, with 3 being having the highest health literacy skills) [25] . The questions included "How often do you have a problem understanding the written materials about your medical condition?" "How often do you have a problem understanding what is told to you about your medical condition?" and "How often do you have a problem filling out medical forms by yourself?" The answers to these questions were re-coded to range from 0 to 3, and then a continuous score was calculated as the average of nonmissing answers.
Statistical analysis
To compute sampling weights, the residents were divided into 18 strata defined by three dimensions: census block groups classified by percentage of African American (3 levels: 30 +%, 20-29%, below 20%), gender, and race. Sampling weights were then calculated for the strata using population data for Florida from the 2000 US Census to account for the oversampling of Blacks and men. Differences in demographic variables were evaluated using survey-sample weighted t-tests (for continuous variables) and chi-square tests (for categorical variables). Survey-sample weighted logistic regression models were used to assess the association of the outcome variable (whether a person had a disease) and the risk factors of interest (Tobacco use, Depressive symptoms score, Financial security, Education, and Health literacy score), adjusting for age, gender, and race. Model selection was performed following the strategies described in Muller and Fetterman [26] . A maximum model was constructed with the main effects of the predictors of interest, their interactions with gender and race, and predictor-of-interest × gender × race threeway interactions. Collinearity was evaluated and found acceptable for the maximum model (and hence not a concern for any smaller model). Model selection was based on a backwards step-down selection starting from the interaction terms. A Bonferroni correction controlled for multiple testing with the exclusion P value set at 0.0125 (0.05/4) since there were 4 response variables. Survey procedure PROC SURVEYLOGISTIC of SAS version 9.3 (SAS Institute, Cary, NC) was used for the analysis. We specified stratification and weights using the STRATA and WEIGHT statements.
Results and discussion
Description of the study population
Demographics of the study population stratified by race and gender are shown in Table 1 . The sample consisted of 2,381 respondents (1,056 men and 1,325 women; 1,676 Whites and 705 Blacks). The mean age was 56.2 years (SD = 15.1 with a range of 25-94 years). Overall, Whites had higher education levels than Blacks (P < .0001). Seventeen percent of the Blacks and 7% of the Whites reported education levels of some high school or less. A higher percentage of women had some college training but a higher percentage of men had post-graduate training. Black respondents had a lower financial security score than White respondents (P < .0001). In addition, men had a higher financial security score than women (P = .0001). Health literacy scores were higher for Whites (p < .0001), whereas no difference was found between men and women (P = .1305). Blacks reported higher levels of depressive symptoms than Whites (P = .0007); women expressed higher level of depressive symptoms than men (P = .0020).
Cardiovascular disease
In the communities we sampled, the overall prevalence of CVD was 8.5% (Table 2 ). Black men had the highest prevalence of CVD (11.7%). The lowest prevalence of CVD was found in White women (5.7%). To increase our understanding of these data we disaggregated CVD to show heart attack, heart failure, and stroke data. The overall prevalence for heart attack was 3.8% (95% CI: 3.0%-4.7%), heart failure 3.9% (95% CI: 2.8%-4.9%) and stroke 3.9% (95% CI: 2.8%-4.9%). Comparison with national data is also shown in Table 3 for heart attack and stroke. (No national data are available for heart failure.)In the regression analysis, tobacco use, depressive symptoms, and financial security were significantly associated with CVD after adjusting for age, gender, and race (Table 4 ). Former and current tobacco users were more likely than nonusers to have CVD with odds ratios of 1.41 (95% CI: 1.02, 1.93) and 1.72 (95% CI: 1.17, 2.53), respectively. Higher levels of depressive symptoms (OR = 1.42, 95% CI: 1.08, 1.85) and lower financial security (OR = 0.49, 95% CI: 0.37, 0.65) were significantly associated with having CVD. Men were more likely to have CVD than women (OR = 2.12, 95%: 1.60, 2.80). There was no difference between Whites and Blacks, nor were there differences by level of education.
Diabetes
Overall, 14.3% of the participants self-reported having diabetes ( Table 2) . A significantly higher proportion of Black women (23.4%) reported having diabetes, while the lowest prevalence of diabetes was found among White women (11.3%). Table 3 shows comparative data to Florida and the nation as a whole. In the regression analysis, higher depression score (OR = 1.38, 95% CI: 1.10, 1.73) and lower financial security (OR = 0.66, 95% CI: 0.53, 0.83) were significantly associated with reporting diabetes (Table 4 ). Education and diabetes were significantly associated and the strength of the association differed by gender. Among women, participants with a higher education level were less likely to report having diabetes (OR = 0.79, 95% CI: 0.69, 0.90), whereas no relationship between education and diabetes was detected among male respondents. Overall, White women were less likely to report having diabetes than Black women (OR = 0.44, 95% CI: 0.31, 0.60), while there was no difference between White men and Black men. Comparison data to Florida and the nation as a whole are shown in Table 3 . 
Arthritis
The overall prevalence of arthritis was 27.8% in our communities ( Table 2 ). The highest prevalence of arthritis (30.6%) was present among Black women; the lowest among Black men (23.9%). As shown in Table 3 , the prevalence data for this sample is slightly higher than for Florida and the nation as a whole. A regression analysis (adjusting for age, gender, and race) revealed the presence of arthritis' significant association with depression score, financial security, and education (Table 4 ). Participants with a higher depression score were more likely to be arthritic (OR = 1.95, 95% CI: 1.60, 2.39). Participants with a higher education level were less likely to be arthritic (OR = 0.86, 95% CI: 0.79, 0.94). Lower financial security was significantly associated with arthritis (OR = 0.74, 95% CI: 0.61, 0.89). Women were more likely than men to report having arthritis (OR = 0.67, 95% CI: 0.55, 0.82). There were no race differences.
Cancer
The overall prevalence of cancer (other than skin cancer) was 9.2% in this sample ( Table 2 ). The prevalence of cancer was the highest among White women (10.4%) and the lowest among Black men (7.8%). In the regression analysis, tobacco use was the only significant predictor for cancer after adjusting for age, gender, and race (Table 4 ). Former tobacco users (OR = 1.63, 95% CI: 1.22, 2.18) and current tobacco users (OR = 1.89, 95% CI: 1.31, 2.72) were more likely to have had a cancer diagnosis than non-users.
Main findings
Key findings from this study include (1) Lower financial security was associated with cardiovascular disease, arthritis, and diabetes, but not a cancer diagnosis; (2) Depression score (depressive symptoms) was significantly associated with cardiovascular disease, arthritis, and diabetes; (3) Former or current tobacco use was significantly associated with cardiovascular disease and cancer; (4) Blacks reported a higher prevalence of diabetes than Whites. Diabetes was most prevalent among Black women. Women with a higher education level were less likely to report having diabetes than women with lower levels of education; and (5) Overall the prevalence of diabetes and arthritis in these rural North Florida counties was higher than that reported by Florida and national data.
Characteristics of the communities
Overall, we found that Blacks were less financially secure than Whites. To put these data in perspective, the median household incomes of these rural counties from which the sample was drawn ranged from $33,711 to $44,011. The median household incomes for the State of Florida and the United States are $47,450 and $51,425, respectively [27] . These data point to the economic disadvantage present in the entire rural region from which our sample was drawn. Based on our data, Blacks (especially Black women) reported feeling the least financially secure. This finding is noteworthy because financial security is an important predictor of chronic disease. Individuals who are economically disadvantaged are less likely to have access to resources such as knowledge, money, power, prestige, and beneficial social connections: resources that are important to overall health. Understanding the relationship between access to these resources and chronic disease is integral to resolving health disparities extant in these communities [28] . Interestingly, in our sample, lower financial security accounted for a higher prevalence of chronic disease overall, indicating that regardless of the study context, those with the least financial security are at greatest risk for deleterious outcomes. Previously, Liao and colleagues [13] reported smoking rates in selected Southeast communities ranging from 12.8% to 30.7% for women and 29.5% to 38.6% for men.
Smoking rates in our sample were lower for men (19%) and women (16%).
Cardiovascular disease
When compared with state data for Florida and national data from the Centers for Disease Control and Prevention (CDC) Behavioral Risk Factor Surveillance System, our targeted rural communities reported a higher prevalence of heart attack and stroke cases. In addition, the prevalence of CVD (having experienced a heart attack, heart failure, or stroke) among Black men in our sample was higher than the prevalence in all the Southeastern communities studied by Liao et al. [13] .
Diabetes
Overall, the diabetes prevalence data collected raises concern. Compared with the CDC data, a significantly higher prevalence of diabetes exists in our targeted rural communities (14.3%, 95% CI: 12.7%-15.7%) than in the state of Florida (10.4%, 95% CI: 9.8%-11.1%) and in the US (8.7%). Compared to findings reported by Liao [13] , the prevalence of diabetes among Black women in our sample (23.4%) is significantly higher than that of all the communities sampled (ranged from 10.7% to 20.8%) in that study. Metropolitan areas in this geographic region of Northern Florida have a reported diabetes prevalence of 10.0% (Jacksonville, FL) and 10.9% (Tallahassee, FL), illustrating the impact that financial security and access to care have on this particular rural region [12] . Moreover, 2009 National Health Interview Survey data show that non-Hispanic Blacks (13.2%) were almost twice as likely as non-Hispanic Whites (7.7%) to have been diagnosed with diabetes, which again is far short of the prevalence found in our sample [29] . Nationally, the prevalence of diabetes is somewhat higher in rural than urban areas [30] . By almost any measure, the prevalence of diabetes in our sample is a serious concern warranting local and statewide attention.
Arthritis
The prevalence of arthritis in our sample (27.8%, 95% CI: 26.5%-28.8%) is slightly higher than that in Florida (27.0%, 95% CI: 25.6%-28.3%) and the US (26.0%). Among this sample, the association between depressive symptoms and arthritis is striking. Our data does not include whether respondents were being treated for depressive symptoms; however, there is extensive data in the literature showing an association between arthritic pain and depressive symptoms [31] . We found no effect of gender or race within depressive symptoms, suggesting that depressive symptoms are playing a role independent of these other factors and should be targeted in interventions tailored for a community of lower socioeconomic status rural individuals.
Cancer
As a result of advances in earlier detection and treatment, cancer has become curable for some and a chronic disease for others. Thus the data we report is representative of this increasing group of cancer survivors for whom ongoing health services are needed [32] . These individuals often experience late effects of the cancer treatment requiring unanticipated health services [33, 34] . Comparison of survivors to the usual cancer prevalence data is somewhat problematic but for our purposes, recent data for adults aged 18 and over in two metropolitan areas in the same geographic region as this sample showed a cancer prevalence of 6.9% (Tallahassee) to 10.9% (Jacksonville) [12] . For one of the counties in our target region, the ageadjusted incidence rate per 100,000 for all cancers was 1,271, which is the highest among all 67 Florida counties [35]. This latter point emphasizes the importance of designing highly effective interventions to meet the needs of cancer survivors for this region [36] . Even though the term cancer includes many different anatomic sites and types, the only significant predictor for cancer diagnosis emerging in our analysis was report of current or former tobacco use. Of note, among cancer survivors in this study, 17.9% report currently smoking (not shown in tables), indicating a need for targeted and effective cessation programs in rural low-income communities for both the healthy (not yet sick) population and cancer survivors [37] .
Depressive symptoms
Depressive symptoms emerged as significant predictors within the cardiovascular disease, arthritis, and diabetes statistical models. This is not to imply causality but it might plausibly be assumed that these results suggest that people with chronic illness are at risk for developing depressive symptoms as a result of dealing with their chronic conditions. Moreover, recent reviews show that depressive symptomology at 12 months post myocardial infarction predicted mortality [38] . Sorting between explanations of causality is not possible with the data at hand. However, since 85% of MHPSAs (Mental Health Provider Shortage Area) are rural, and approximately one third of rural U.S. counties lack any health professionals equipped to address mental health issues [39] , it is of concern whether most of those reporting depressive symptoms were receiving care [40] .
Limitations
The results of this study should be interpreted within the context of its design. Study subjects were drawn from 36 rural census tracts from which we oversampled Black males. We believe the sample demographics represent this region of rural Florida and are unique in that the proportion of men to women is similar not only to the region, but to Florida as a whole. Still, we cannot be certain our findings will generalize to rural regions outside of the rural Southeast. However, our purpose was to characterize southern rural communities to enable the design of tailored health-enhancing interventions. Thus we believe this report provides important new information. We also acknowledge that the chronic disease data are based on self-report. The instrument used, however, is similar to that used by other groups including the CDC, making meaningful comparisons possible. In addition, there is potential sampling bias due to the use of random digit dialing of landlines, as the sample may have been more affluent and better educated compared to the overall population [41] . Overall, in spite of the limitations, we believe the strengths of the study prevail and the results merit attention.
Public health and policy implications
Although policy and financing discussions about rural health often focus on expanding access to clinical services, the public policy agenda could be broadened to include increasing the availability and financing of community based approaches that assist patients in management of their disease. As our findings indicate a high prevalence of diabetes and cardiovascular disease, evidence-based programs that target nutrition, exercise, and smoking cessation may be particularly helpful for rural residents [42, 43] . For example, learning to read food labels can increase control over one's health [44] , and this skill could be promoted at the community and population levels. Similarly, recent innovative research in tobacco cessation programs have successfully utilized a voucher system that reinforces behavior change [45, 46] , and allowing policy makers and community stakeholders to utilize similar methods may aid in decreasing cardiovascular disease. Finally, efforts to reduce the social stigma of seeking and receiving mental health services [47, 48] have recently received national-level bipartisan support. However, at the local level, advocates are still needed within communities to encourage individuals with mental health conditions to seek care.
Conclusions
Health-related disparities are a persistent and serious problem among rural US residents. Large national datasets describing population health are critical for developing and refining the national health objectives present in Healthy People 2020. National data however must be supplemented with local information defining not only chronic diseases and conditions, but behaviors and other pertinent demographic and geographic factors. This paper provides some of that missing data for the Southeastern rural population. Overall, we conclude that the prevalence of these chronic conditions compared to the state and nation data is elevated and increased attention to these rural residents is warranted.
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